An immunohistochemical study of the neuronal expression of manganese superoxide dismutase in sporadic amyotrophic lateral sclerosis.
Neuronal expression of manganese superoxide dismutase (MnSOD) in sporadic amyotrophic lateral sclerosis (sALS) was investigated by an immunohistochemical method. The brains and spinal cords from 11 patients with sALS and 20 normal controls (NCs) were used, and the following four nuclei (three motor nuclei and one autonomic nucleus) were examined: the oculomotor nucleus; the hypoglossal nucleus; the cervical motor nucleus; and Onuf's nucleus. Serial sections were stained by the Klüver-Barrera (KB) method and with human-MnSOD-specific antibodies. We counted the total number of neurons visible after KB staining and the total number of positive neurons after immunostaining. The average total number of neurons after KB staining was similar in sALS patients and NCs in both the oculomotor nucleus and Onuf's nucleus, but the number in the hypoglossal and cervical motor nuclei was significantly lower in sALS. The ratio of MnSOD-positive neurons to total neurons visible after KB staining, calculated as an index of the expression of MnSOD, was significantly higher in the oculomotor nucleus and Onuf's nucleus, and lower in the hypoglossal nucleus in sALS patients than in NCs. In the cervical motor nucleus, the ratio in sALS patients did not differ from that in NCs. These results suggest that production of toxic superoxide radicals might be increased in sALS, and that neurons that successfully induce the expression of sufficient MnSOD can survive the disease process, while those failing to activate adequate expression of the enzyme succumb to the toxic effects of the radicals and die.